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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

LISTING OF CLAIMS: 

1 . (Currently Amended) An image data interpolating method characterized by comprising: 

an edge direction detecting step of detecting an edge included in image data and a 
continuing direction of the edge; 

an edge smoothing step of smoothing a portion of the detected edge along the edge 
continuing direction; and 

a pixel interpolating step ef-performing an interpolating process on said image data which 
additionally sharpens said image data after smoothing the edge. 

2. (Currently Amended) An image data interpolating method characterized by comprising: 

an edge direction detecting step of detecting an edge included in image data and a 

continuing direction of the edge; 

an edge smoothing step of smoothing a portion of the detected edge along the edge 
continuing direction; and 

a pixel interpolating step of performing an interpolating process after smoothing the edge. 
Th e image data int e rpolating m e thod according to claim 1, 

characterized wherein in that in the edge direction detecting step, a facing areas detecting 
step of dividing an area around a predetermined pixel by a straight line oriented at a 
predetermined angle by using the predetermined pixel as a reference into two areas and detecting 
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a status of pixels in each of the areas; and an edge determining step of determining the presence 

or absence of an edge along the straight line on the basis of a difference between the statuses of 

pixels in the detected two areas are executed. 

3. (Currently Amended) An image data interpolating method characterized by comprising: 

an edge direction detecting step of detecting an edge included in image data and a 

continuing direction of the edge; 

an edge smoothing step of smoothing a portion of the detected edge along the edge 
continuing direction; and 

a pixel interpolating step of performing an interpolating process after smo othing the 
edge / Tho imag e data interpolating m e thod according to claim 1 or 2, 

characterized in thatwherein in the edge direction detecting step, an edge pixel detecting 
step of preliminarily determining whether or not a marked pixel is an edge or not while shifting 
the marked pixel for scanning is executed to detect the continuing direction of the edge with 
respect to the pixel detected as an edge pixel 

4. (Currently AMENDED) An .image data interpolating method characterized bv co mprising: 

an edge direction detecting step of detecting an edge included in image data and a 

continuing direction of the edge; 

an edge smoothing step of smoothing a portion of the detected edge along the.cdge 
continuing direction; and 
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a pixel interpolating step of performing an interpolating process after smoothing the 
edge Th e image data int e rpreting mothod according to any on ee f claims 1 to 3 , 

charact e riz e d in that wherein in the edge smoothing step, pixels neighboring the marked 
pixel in the edge continuing direction are synthesized at a predetermined ratio while shifting the 
marked pixel. 

5. (Currently Amended) An image data interpolating method characterized by comprising: 

an edge dir ection detecting step of detecting an edge included in image data and a 

continuing direction of the ed%e; 

an edge smoothing step of smoothing a portion of the detected edge along the cd?c 
continuing direction: and 

a pixel interpolating ste p of performing an interpolating process after smoothing the 
edge Th e imago data int e rpolating method according to any ono of claimo 1 to 4, 

characterized in tha t wherein in the edge direction detecting step, an edge degree detecting 
step of detecting the degree of coincidence with a predetermined edge direction is executed, and 
in the edge smoothing step, a smoothness degree adjusting step of increasing the degree of 
smoothness when the degree of coincidence detected is high and decreasing the degree of 
smoothness when the degree of coincidence is low is executed. 

6. (CURRENTLY AMENDED) An image data interpolating method characterized bv comp rising: 

an edge dir ection detecting step of detecting an edge included in image data and a 

continuing direction of the edge: 
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an edge smoothing step of smoothing a portion of the detected edge along the edpe 
continuing direction; and 

a pixel interpolating step of performing an interpolating process after smoothing the 
edge The image data int e rpolating method according to any ono of claims 1 to 5 , 

characterized in that wherein in the pixel interpolating step, when pixel interpolation is 
executed on the basis of pixels in an area of a predetermined range including a marked pixel in 
parallel with detection of an edge pixel while shifting the marked pixel, the pixel interpolation is 
executed so that the marked pixel is a pixel on the rear side in the scan direction in the area. 

7. (Original) The image data interpolating method according to claim 6, characterized 
in that in the pixel interpolating step, when the scan direction is divided into a main scan 
direction and a sub-scan direction, the pixel interpolation is executed in the area by using a pixel 
which is on the rear side in the main scan direction and on the rear side in the sub-scan direction 
as a marked pixel among four pixels surrounding the area to be subjected to pixel interpolation. 

8. (Currently Amended) An image data interpolating apparatus characterized by 
comprising: 

edge direction detecting unit for detecting an edge included in image data and a 
continuing direction of the edge; 

edge smoothing unit for smoothing a portion of the detected edge along the edge 
continuing direction; and 
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pixel interpolating unit for performing an interpolating process on said image data which 
additionally sharpens said image data after smoothing the edge. 

9. (Currently Amended) An image data interpolating apparatus characterized by 
comprising: 

edge direction detecting unit for detecting an edge included in image data and a 
continuing direction of the edge; 

edge smoothing unit for smoothing a portion of the detected edge along the edge 
continuing direction; and 

pixel interpolating unit for performing an interpolating process after smoothing the 
edge T h e image data interpolating apparatus according to claim 8. 

characterized in that wherein the edge direction detecting unit executes: facing areas 
detecting unit of dividing an area around a predetermined pixel by a straight line oriented at a 
predetermined angle into two areas by using the predetermined pixel as a reference and detecting 
a status of pixels in each of the areas; and edge determining unit of determining the presence or 
absence of an edge along the straight line on the basis of a difference between the statuses of 
pixels in the detected two areas. 

10. (Currently Amended) An image data interpolating apparatus characterized by 
comprising: 

edge direction detecting unit for detecting an edge included in image data and a 
continuing direction of the edge; 
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edge smoothing unit for smoothing a portion of the detected edge along the edge 
continuing direction; and 

pixel interpolating unit for performing an interpolating process after smoothing the 
edge The image data interpolating apparatus according to claim 8 or 9 , 

characterized in that wherein the edge direction detecting unit comprises edge pixel 
detecting unit of preliminarily determining whether a marked pixel is an edge or not while 
shifting the marked pixel for a scan, and detects the edge continuing direction with respect to a 
pixel detected as an edge pixel by the edge pixel detecting unit. 

1 1 . (Currently Amended) An image data interpolating apparatus characterized by 
comprising: 

edge direction detecting unit for detecting an edge included in image data and a 
continuing direction of the edge; 

edge smoothing unit for smoothing a portion of the detected edge along the edge 
continuing direction: and 

pixel interpolating unit for performing an interpolating process after smoothing the 
edge The imag e data int e rpolating apparatus according to any on e of claims 8 to 10 , 

characteriz e d in tha t wherein the edge smoothing unit synthesizes pixels neighboring in 
the edge continuing direction with respect to a marked pixel at a predetermined ratio while 
shifting the marked pixel for a scan. 
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12. (CURRENTLY AMENDED) An image data interpolating apparatus characterized by 
comprising: 

edge direction detecting unit for detecting an edge included in image data and a 
continuing direction of the edge; 

edge smoothing unit for smoothing a portion of the detected edge along the edge 
continuing direction; and 

pixel interpolating unit for performing an interpolating process after smoothing the 
edge The image data interpolating apparatus according to any one of claims 8 to 1 1 , 

characterized in that wherein the edge direction detecting unit comprises edge degree 
detecting unit of detecting the degree of coincidence with a predeternoined edge direction, and 
the edge smoothing unit comprises smoothness degree adjusting unit of increasing the degree of 
smoothness when the degree of coincidence detected by the edge degree detecting unit is high 
and decreasing the degree of smoothness when the degree of coincidence is low. 

13. (Currently Amended) An image data interpolating apparatus characterized by 
comprising: 

edge direction detecting unit for detecting an edge included in image data and a 
continuing direction of the edge; 

edge smoothing unit for smoothing a portion of the detected edge along the edge 
continuing direction; and 

pixel interpolating unit for performing an interpolating process after smoothing the 
edge The imago data interpolating apparatus according to any one of o l a iffls-8-te-l-2, 



8 



AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Application No. 09/581,437 



Our Ref: Q58651 
Art Unit: 2624 



characteriz e d in that wherein when pixel interpolation is executed on the basis of pixels in 
an area of a predetermined range including a marked pixel in parallel with detection of an edge 
pixel while shifting the marked pixel for a scan, the pixel interpolating unit executes the pixel 
interpolation so that the marked pixel is a pixel on the rear side in the scan direction in the area. 

14. (Original) The image data interpolating apparatus according to claim 13, 
characterized in that when the scan direction is divided into a main scan direction and a sub-scan 
direction, the pixel interpolating unit executes the pixel interpolation in the area by using a pixel 
which is on the rear side in the main scan direction and is on the rear side in the sub-scan 
direction among four pixels surrounding the area to be subjected to pixel interpolation. 

15. (Currently Amended) A medium on which an image data interpolating program for 
realizing a function of performing pixel interpolation on image data by a computer is recorded, 
characterized in that the computer is allowed to execute: 

an edge direction detecting function of detecting an edge included in the image data and a 
continuing direction of the edge; 

an edge smoothing function of smoothing a portion of the detected edge along the edge 
continuing direction; and 

a pixel interpolating function of performing an interpolating process on said image data 
which additionally sharpens said image data after smoothing the edge. 
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16. (Currently Amended) A medium on which an image data interpolating program for 

realizing a function of performing pixel interpolation on image data by a computer is recorded. 

characterized in that the computer is allowed to execute: 

an edge direct ion detecting function of detecting an edge included in the image data and a 
continuing direction of the edge: 

an edge smoothing function of smoothing a portion of the detected edge alo ng the eH^ 
continuing direction: and 

a pixel interpolating function of performing an interpolating process after smoothing the 
edge Th e m e dium on whirh thn imnan Hntn i nt^rpolnting program it; re c ord e d according to claim 

charact e riz e d in that wherein in the edge direction detecting function, a facing areas 
detecting function of dividing an area around a predetermined pixel by a straight line oriented at 
a predetermined angle by using the predetermined pixel as a reference into two areas and 
detecting a status of pixels in each of the areas; and an edge determining function of determining 
the presence or absence of an edge along the straight line on the basis of a difference between 
statuses of pixels in the detected two areas are executed. 

17. (Currently Amended) A medium on which an image data interpolating program for 
realizing a function o f performing pixel interpolation on image data by a computer is recorded, 
characterized in that the computer is allowed to execute: 

an edge direction detecting function of detecting an edge included in the image data and a 
continuing direction of the edge: 
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an edge smoothing function of smoothing a portion of the detected edge along the edge 
continuing direction; and 

a pixel interpolating function of performing an interpolating process after smoothing the 
edg eTho medium on which the image data interpolating program i s r e corded according to claim 
15 or 16 , 

charact e riz e d in that wherein the edge direction detecting function executes an edge pixel 
detecting function of preliminarily determining whether a marked pixel is an edge or not while 
shifting the marked pixel for a scan, and detects the edge continuing direction with respect to the 
pixel detected as an edge pixel . 

18. (Currently Amended) A medium on which an image data interpolating program for 
realizing a function of performing pixel interpolation on image data by a computer is recorded, 
characterized in that the computer is allowed to execute: 

an edge direction detecting function of detecting an edge included in the image data and a 
continuing direction of the edge; 

an edge smoothing function of smoothing a portion of the detected edge along the edge 
continuing direction; and 

a pixel interpolating function of performing an interpolating process after smoothing the 
edge Th e medium on which the image dulu int e rpolating program ic rocordod according to any 
one of claimo 15 to 17 , 



1.1 



AMENDMENT UNDER 37 C.RR. §1.111 
U.S. Application No. 09/58 1,437 



OurRef: Q58651 
Art Unit: 2624 



characterized in that wherein the edge smoothing function synthesizes pixels neighboring 
in the edge continuing direction with respect to a marked pixel at a predetermined ratio while 
shifting the marked pixel for a scan. 

19. (Currently Amended) A medium on which an image data interpolating program for 
realizing a function of performing pixel interpolation on image data by a computer is recorded, 
characterized in that the computer is allowed to execute: 

an edge direction detecting function of detecting an edge included in the image data and a 
continuing direction of the edge; 

an edge smoothing function of smoothing a portion of the detected edge along the edge 
continuing direction; and 

a pixel interpolating function of performing an interpolating process after smoothing the 
edgc Tho medium on which the imago data interpolating program is record e d according to any 
on e of claims 15 to 1 8, 

charactoriaod in that wherein in the edge direction detecting function, an edge degree 
detecting function of detecting the degree of coincidence with a predetermined edge direction is 
executed and, in the edge smoothing function, a smoothness degree adjusting function of 
increasing the degree of smoothness when the degree of coincidence detected is high and 
decreasing the degree of smoothness when the degree of coincidence is low is executed. 
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20. (Currently Amended) A medium on which an image data interpolating program for 
realizing a function of performing pixel interpolation on image data by a computer is recorded, 
characterized in that the computer is allowed to execute: 

an edge direction detecting function of detecting an edge included in the image data and a 
continuing direction of the edge: 

an edge smoothing function of smoothing a portion of the detected edge along the edge 
continuing direction; and 

a pixel interpolating function of performing an interpolating process after smoothing the 
edg e The m e dium on which the image data interpolating program is rooordod according to any 
o ne of claims 15 to 19 , 

charact e riz e d in that wherein when pixel interpolation is executed on the basis of pixels 
in an area of a predetermined range including a marked pixel in parallel with detection of an 
edge pixel while shifting the marked pixel for a scan, the pixel interpolating function executes 
the pixel interpolation so that the marked pixel is a pixel on the rear side in the scan direction in 
the area. 

21. (ORIGINAL) The medium on which the image data interpolating program is recorded 
according to claim 20, characterized in that when the scan direction is divided into a main scan 
direction and a sub-scan direction, the pixel interpolating function executes the pixel 
interpolation in the area by using a pixel which is on the rear side in the main scan direction and 
is on the rear side in the sub-scan direction as a marked pixel among four pixels surrounding the 
area to be subjected to pixel interpolation. 
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